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Abstract

Background: The usability and effectiveness of conversational agents (chatbots) that deliver psychological therapies is
under-researched.

Objective: This study aimed to compare the system usability, acceptability, and effectiveness in older adults of 2 Web-base
conversational agents that differ in theoretical orientation and approach.

Methods: In a randomized study, 112 older adults were allocated to 1 of the following 2 fully automated interventions: Manage
Your Life Online (MYLO; ie, a chatbot that mimics a therapist using a method of levels approach) and ELIZA (a chatbot that
mimics a therapist using a humanistic counseling approach). The primary outcome was problem distress and resolution, wi
secondary outcome measures of system usability and clinical outcome.

Results: MYLO participants spent significantly longer interacting with the conversational agent. Posthoc tests indicated that
MYLO participants had significantly lower problem distress at follow-up. There were no differences between MYLO and ELIZA
in terms of problem resolution. MYLO was rated as significantly more helpful and likely to be used again. System usability of
both the conversational agents was associated with helpfulness of the agents and the willingness of the participants to reu
Adherence was high. A total of 12% (7/59) of the MYLO group did not carry out their conversation with the chatbot.

Conclusions: Controlled studies of chatbots need to be conducted in clinical populations across different age groups. The
potential integration of chatbots into psychological care in routine services is discussed.

(J Med Internet Res 2020;22(5):€16794) doi: 10.2196/16794
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evidence-based psychological therapig2][ Psychological

Introduction electronic therapies (e-therapies) have been defined and
Background categorized in multiple ways that refer to properties, such as

L ) the type of technology being used or the level of therapeutic
The developers of psychological interventions have hames@ﬁﬂiance involvedd. E-therapies are typically grounded in

the internet as a delivery medium to enable increased acce%%b‘hitive behavioral therapy (CBT), as the protocol-driven
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format of CBT makes it a better fit for automation in comparis@onversation between the client and therapist). Therefore, the

with unstructured dynamic psychotherapie. [There is process of engaging with e-therapy is more personalized,

growing evidence indicating that e-therapies are clinicallynamic, and bespoke, rather than simply following the

equivalent to traditional face-to-face therapies in reducing thgychoeducational exercises and self-monitoring that comprise

symptoms of both common mental health problems and somatiast e-therapies.

disorders$]. This evidence is based on the outcomes achieved .

with working-age adults. Therefore, this leaves older adultslgttOtal’ 2 conversational age nts have subsequently been_ the
: ' Focus of most research attention: ELIZA and Manage Your Life

risk of both d'g'tal. gnd research exclusion. For EXamP Sy jine (MYLO), and these represent 2 differing theories and
although older participants are rarely excluded from clinical

trials of e-therapies, they account for only 3% of participar%;s_‘somated approaches to the treatment of emotional distress.

[6]. Feasibility and pilot study evidence indicate that older adu, eeizsr?kzlzlieusr; ;’ﬁtirgné)é tﬁisde\r/gl(:ggjtzbg \)/Vv:Ss dbe};i Jr?ggag
are willing to use e-therapieg][and do find the use of ’ prog 9

. S . mimic Rogerian counseling, a form of person-centered
e-therapies a satisfying experien&1p]. When tested, the sgchotherapy based on humanistic princip4. [ELIZA

evidence suggests that e-therapies can be clinically effectiy

. . —applies simple natural language processing rules to the user’s
for older adults with symptoms of depression and anme{? ; .
[11-14]. ped inputs to respond and generate text responses in the form

of subsequent questions and responses appropriately. Despite
An important consideration when designing e-therapies for oldksr technical simplicity and the relative transparency of its
adults is the user experience of the technology. User experiethegapeutic model, ELIZA can generate convincing dialogues,
research typically consists of assessments of the acceptabdity] there is anecdotal evidence of therapeutic effectiveness
usability, and satisfaction of the technology being used. U$28]. Despite the initial interest, little progress has been made
experience is defined as a “person’s perceptions and respoitsesvolve and evaluate ELIZA into a fully automatic approach
resulting from the use and/or anticipated use of a product, sysfentreating mental health problen®§.[Anotherchatbot called

or service” L5 and usability as “the extent to which a produdYLO has subsequently emerged. This is an attempt to
can be used by specified users to achieve specific goals withlement a fully automated technique for treating mental health
effectiveness, efficiency and satisfaction in a specified contgxbblems based on the principles of method of levels (MOL)
of use” [L5]. therapy p6]. MOL is a transdiagnostic form of psychological

However, measuring the acceptability of e-therapies htgserapygrounded in perceptual control thedr [MYLO uses

typically been limited to only asking older adults to rate t pen questions to encourage users to reflect on their thoughts,
Téelings, and behaviors, in a way that helps users to become

acceptability of the technology before, during, and/or after usin ; . X
re psychologically flexible, and thus, more adept at reducing
a program. Researchers have also assessed the user experienc . .
. . . . IsStress 26]. MYLO simulates an MOL-style therapeutic
of e-therapies through measuritrgatment satisfaction, but . A
. : ; . conversation through an automated messaging interface.
they have often used unvalidated questionnaires, thus bringing
the results found into questiohq]. There have been 2 previous trials with student populations
Therefore, despite partially considering aspects of acceptabll?omparmg the ou_tcomes ach|eyed by MYL.O an_d ELIEA frqm
o . C o0 : shbrt single-session conversations. In a pilot trial (N=48) in a
usability, and satisfaction, it is rare for e-therapy studies to use :
. ) . . _student populatior?B], MYLO was rated as more helpful and
the full array of international standards and associated validate . .
. o ed to greater problem resolution, but there were no differences
instruments of usability, but there are some examples of gQo : . -
: S etween the conversational agents with regard to any clinical
practice [7,18. To maximize the reach and uptake o : : .
. . utcomes (ie, depression, anxiety, and stress). In another student
e-therapies for the older adults, adaptation of the methods 10r - o ) . . g
. . i sfudy (N=213), participants were randomized in a trial to either
assessing user experience and system usability develope

) ; . ! YLO or ELIZA before completing poststudy and 2-week
engineering and computer science appears fit-for-purgdke [ : I
o ; : . . follow-up measure<P]. MYLO was again rated as significantly
This is particularly important given the evidence that the older SR
. - ; . : .—more helpful than ELIZA, but there were again similarly no
adults experience difficulty using e-therapies when |nstruct|0(r]J
overload working memory, making it harder to effectivegg
engage with the prograr2(]]. Therefore, the older adults nee
to continually relearn how to use an e-therapy program, afmlsummarize, despite developments in the reliability of system
on-going feelings of frustration would reduce the ratings akability testing in computer science and engineering, these
acceptability of the technology and risk disengagen®jt [ approaches have not been consistently adopted in the context
Thus far. attemots to fullv automate psvcholoaical thera i%f the development and delivery of e-therapies. In addition,
' P y PSy 9 P\ Rere e-therapies have been developed as conversational agents,

have been plagued with difficulties of low initial uptake an : o
any outcome evidence has also been unfortunately limited to
subsequent low adheren@ P2]. One method that has shown . ) .
orking-age adults’samples. Therefore, more research is needed

potential benefit for potentially increasing adherence ¥¥) investigate the clinical potential of conversational agents in

e-therapies is the use of conversational agents that deliver Ene
; : the older adults.
content of e-therapie&3J]. In this approach, software programs

interpret and reply to lines of everyday normal language, an@bjectives

therapeutic interaction is, ther_efore, created (i_e, a_conversatﬂﬁg study sought to compare and contrast the system usability
takes place between the client adubtbot, mirroring the ¢ 5 chathots (MYLO and ELIZA) in an older adult sample and

frerences between the conversational agents in terms of
roblem resolution and clinical outcomes.
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to evaluate outcomes using a randomized and controlteging able to read and hear clearly (with glasses or hearing aids
outcome methodology. We hypothesized that MYLO would life necessary), (3) having no medically or professionally
more acceptable, helpful, and usable than ELIZA, based diagnosed current mental health disorder, and (4) currently
previous researct?8,29], but there would be no difference inexperiencing a problem causing emotional distress.

terms of clinical outcome. A secondary aim was to examine

relationship between the system usability and acceptability res

the chatbots, particularly as Bird et alp)] specifically called The time points at which self-assessed measures were

for greater knowledge concerning the usability of MYLO iadministered are summarized in a Standard Protocol Items:
different groups. Recommendations for Interventional Trials diagrful{imedia

Appendix ) andTable 1

Methods
Participants personal problems and stated how long those problems had

. P been occurring. Problem distress was measured on an 11-point
Ethical approval was granted for the study (ref: 007599) by thigert scale (from 0—not distressing at all to 10—highly
University of Sheffield's Department of Psychology Ethicgistressing). Problem distress was measured at baseline,
Committee. A study sample was recruited from the Universi§stintervention, and 2-week follow-up. Problem solvability
of the Third Age (U3A), and participation was not monetariyas measured on an 11-point Likert scale (from 0—cannot be
incentivized. The U3A is a movement that aims to educationa\lggowed to 10_ea3i|y reso|ved) at baseline. To measure
stimulate members who have retired from w@®[The study problem resolution, participants rated on a Likert scale, at
was advertised over the Web via U3A websites and offline Wjgstintervention and 2-week follow-up, to what degree the

recruitment posters placed within U3A meeting places. Inclusigfpbblem had resolved (from O—not resolved at all to
criteria for the study were (1) being older than 50 years, @)—completely resolved).

Participants provided a brief qualitative description of their

Table 1. Summary and timeframe of measure administration.

Measure Baseline Postintervention 2-week follow-up
Problem distress x2 X X

Depression, anxiety, and stress scales 21 X X X

Problem solvability X b —

Problem resolution — X X

Helpfulness — X X

Use again — X X

X

System usability scale —

8The measure was taken at this time point.
PThe measure was not taken at this time point.

Ti on a 5-point scalefl]. An example item is “I found the system
ime very cumbersome to use.” SUS has been found to have high

The time difference in minutes between the first and lagternal consistency in a number of large datag&83], and

timestamp of conversation logs was used to measure the duratigempares favorably with other usability measuR®.[An

of using the conversational agent. SUS score above 68 represents an above-average usaljlity [

Helpfulness The SUS was only administered postintervention.

Participants rated how helpful the conversational agent wasky@pression, Anxiety, and Stress Scales 21

an 1l-point Likert scale (from O—not helpful at all torhe depression, anxiety, and stress scales 21 (DASS-21) is a
10—extremely helpful) at postintervention and at 2-week -item scale measuring depression, anxiety, and stress over
follow-up. the previous week on a 4-point scab®][ Scores can range
Use Again from 0 to 21 in each domain of the scale (depression, anxiety,

o ) ~_stress) and are calculated by summing the scores of the
Participants rated on an 11-point scale (from O_mOStdef'”'t‘?,é'presentative 7 items. The DASS-21 has high internal

not to 10—most definitely yes) the degree to which they wouldsistency (depression: 0.91, anxiety: 0.84, and stress:

use the conversational agents again, but for a different problgr_gO[35]). Participants completed the DASS-21 at baseline
at postintervention and at 2-week follow-up. postintervention, and 2-week follow-up.

The System Usability Scale

The system usability scale (SUS) measures perceptions of
system technology and consists of a set of 10 statements scored
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Procedure levels of awarenes&§]. MYLO opens the session wittease,

To be involved, participants were required to either email &/ Me what's on your mind. The participant progresses the

phone the lead researcher (MB). The researcher inputted ézifyersation by typing their problem into a text input box and
potential participant's email address into a bespoke backdfi@n clicking 1 of the response rating buttons. MYLO was
study management system; the system would then sdsyeloped by Warren Mansell at the University of Manchester.

participants emails containing a Web link to view the Web-basgghtistical Analysis

information sheet and consent form. Upon consenti . . . ,
. . - e study uses sample size calculations from Bird et al's study
participants were sent a further email containing a set )

; . . which was a continuation of the work carried out by
instructions about each stage of the study, along with a .
. = . . : affney et al28]. A Cohend of 0.79 was found for the baseline

link to allow them to begin interacting with the conversationa

agent (ie, participants were free to withdraw at this or aand postintervention comparison of distress scores of those in
9 » P P e MYLO group; a power analysis indicated that the minimum

subsequent stage). Upon clicking the link, participants WerFoup size required was 19 with adequate power (0.8). Bird et

taken to a set of self-assessment baseline measures Wmﬂﬁ;{%} found little differentiation in improvement in distress

Web-based questionnaire. After completion, the backend Stlﬂid ween groupsl£0.31). On the basis of this, the 2 conditions
maqagement syst.em randomly allocated, with equal prObab”\'/\)éuld therefore re.quir.e a minimum samplt,a size of 104. The
Z?E%ﬂqp?gsmto ueslgigxg'oaggwil;:jzfaigd %el:zrrst\(/a\;je btk;%klgy aimed to achieve the minimal power requirement, and a

panying L P L prog [arget to recruit 120 participants was set, which would result in
to enable participants to access their allocated program.

60 participants per group.
The _backend stud_y_management s_ystem W.OU|d then email t. St were analyzed using IBM SPSS for Microsoft Windows
details to the participants along with Web links to a user-gui

frsion 24). The primary measure for the study was
video and usage tips Web page. The participants were give V7 ' P y y

hours in which they had to click the link in the email and Idg° Iemjrelated distress. DASS-21, probIgr_n resolution, time,
l%e again, helpfulness, and system usability were secondary

in to converse with their allocated conversational agent.
. ; . ~gutcome measures.

Conversations were suggested to have a maximum duration 0
20 min. After participants ended their conversation, the softwaree study used a mixed 2 x 3 analysis of variance (ANOVA),
presented a set of postintervention self-assessment measwitbsthe group (ELIZA or MYLO) as a between-participant
within a Web-based questionnaire. Two weeks after completifegtor and time (baseline, postintervention, and 2-week
the backend study management system sent participant§oflow-up) as a within-participant variable for the primary
email with a link to a Web-based questionnaire that containeatcome variable problem-related distress and secondary
the self-assessment follow-up measures. outcome measure DASS-21. Posthoc 2-tdiltbsts were run
. . to explore group differences using Bonferroni Cl adjustment.
Electronic Therapy Conversational Agents Secondary outcome measures problem resolution, helpfulness,
To ensure that both systems were judged on the conversagifg use again were compared at postintervention and 2-week
they generated and not their respective user interfaces, the vigllw-up using ANOVA. Secondary outcome measures time
layout and input method of ELIZA were altered to mirror thaind system usability were compared at postintervention using
of MYLO. independent tests that applied Bonferroni Cl adjustment. To
ELIZA investigate the extent to which system usability was a predictor

. ] o of problem resolution, helpfulness, and use again, a series of
The implementation of ELIZA used in this study was based parson correlation coefficients were computed to assess the
a version by cyberpsycl3§], which is accessible through the|ationships between postintervention system usability, problem
Web via a website hosted by the University of Sheffielgbgo|ytion, helpfulness, and use again. Simple linear regression
Conversations with ELIZA mimicked Rogerian client-centereglas then carried out to determine the effect of postintervention
counseling and aimed to facilitate problem solving by applyiRgstem usability on postintervention helpfulness, use again, and
the core conditions for change during Rogerian counselifig [problem resolution scores.
(ie, congruence, empathy, and unconditional positive regard).
ELIZA opens the session withello, let’stalk and then adopts Results
a consistent nondirective approach. The participants progress
the conversation by typing their problems into a text input b®ample Char acteristics
and pressing the return key. ELIZA then responds with
guestion intended to maintain the conversation.

A%e of the participants ranged from 51 to 90 years, with a mean
of 69.21 (SD 6.76) years, and the study sample comprised 73.2%
Manage Your Life Online (82/112) females and 26.8% (30/112) males. A participant flow
MYLO was accessed through the Web via a website hosteodb?ﬁram IS prov!ded irFigure 1 In total, 11.2 participants

the University of Sheffield. MYLO is an automated® pleted bas_elme measures, were randor_nl_zed, and thgn_ used
computer-based self-help program that mimics a therapelﬁlﬂg conversat_|onal agents, with 98 part_|c_|pants providing
conversation between a client and a therapist using MOL asfpatconversation outcomes. Of_ the 5_9 participants allocated to
change method. MYLO works by analyzing the participan YLO, 52 complete(_j _the session with a dropout rate of 12%
text input for key terms/themes and responds with questiéﬁésg)' O_f the _53 participants aIIo;:ated to ELIZA, 50 completed
aimed at encouraging conflict awareness and facilitating higH%‘? session with a dropout rate 6% (3/53). Across both chatbots,
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92.2% (94/102) participants completed the intervention. @émpleted the intervention had an average age of 68.4 (SD 6.49)
those who completed the intervention, 94 (MYLO: n=47 angkars; 73% (69/94) of them were female and 27% (25/94) were
ELIZA: n=47) provided outcomes across all 3 time points (imale.

baseline, postintervention, and 2-week follow-up). Those who

Figure 1. Participant flow diagram. MYLO: Manage Your Life Online.

[ Participants recruited (N=124) J

R

Responses baseline:

Provided data at baseline (n=112)

+ Did not complete baseline data (n=8)

+ Reqguested withdrawal after consent (n=3)
+ Consented with invalid email address (n=1)

y

Randomized (n=112) ‘

v v
Allocated to MYLO (n=59) l Allocation | Allocated to ELIZA (n=53)
+ Received allocated intervention : + Received allocated intervention
(n=52) (n=50)

s Did not receive allocated interven-
tion (requested withdrawal; n=2)

+ Did not complete the intervention
(n=5)

k

s Did not receive allocated interven-
tion (requested withdrawal; n=2)

« Did not complete the intervention
(n=1)

h

Responses postintervention: ‘ Postinterven \ Responses postintervention:

+ Provided data at postintervention tion « Provided data at postintervention
(n=48) (n=50)

« Discontinued intervention
(requested withdrawal; n=1)

+ Failed to complete postmeasures
(n=3)

h "

Responses at 2-week follow-up: 2-week Responses at 2-week follow-up:

« Provided data at 2-week follow-up follow-up + Provided data at 2-week follow-up
(n=47) (n=47)

+ Lost to follow-up (did not complete + Discontinued intervention
measures; n=1) (requested withdrawal; n=1)

« Lost to follow-up (did not complete
measures; n=2)

h y
47 participants’ data analysed at base- l Analysis l 47 participants’ data analysed at base-
line, postintervention, and 2-week line, postintervention, and 2-week
follow-up follow-up

Time Spent Using the Conver sational Agents Problem Distress and Resolution
. . . The problem-related distress and problem resolution scores for
The average amount of time spent engaged in conversanon\M O and ELIZA are reported imable 2 There was no
MYLO was mean 24.17 min (SD 16.46), and the time spent . . ep . :
erence in reductions in problem-related distress over time

conversation engaged with ELIZA was mean 15.17 min ( . _ .
8.77). On average, MYLO was used for 9 min longer thar(]atween the 2 conversational agefig=2.39;P=.13). There

ELIZA (to,=3.309;P<.001). was a significant main effect of time on distress regardless of
the conversational agerii,(3,~55.85,P<.001). Problem distress
significantly reduced between baseline and followR@01),
but there was no significant postintervention to follow-up
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reduction P=.52). There was a significant interaction effect dfaseline ¢=0.428;P=.67) or postintervention

the type of conversational agent and time on problem distrggs=-1.593;P=.12). There were also no significant differences
(F23.21; P=.04), although this was a weak effechatween the 2 conversational agents regarding their abilities to
(eta-squared=0.03). This interaction was further investigai@gable problem resolutiorF{4,=2.32; P=.13). There was a

usingt tests. The analysis showed that there was a significg@niﬁcam effect of time on problem resolutidf, ;=15.87;
difference between interventions at foIIow—upb <.001) '

(ts;=—2.013;P=.05), but no significant difference was found at

Table2. Mean (SD) for measures at baseline, postintervention, and 2-week follow-up.

Outcome measures Manage Your Life Online (n=47), mean (SD) ELIZA (n=47), mean (SD)

Problem distress

Baseline 6.17 (1.55) 6.02 (1.81)

Postintervention 3.68 (2.14) 4.45 (2.51)

2-week follow-up 3.21 (2.23) 4.23 (2.67)
Problem solvability

Baseline 4.09 (2.35) 3.55 (2.25)
Problem resolution

Postintervention 2.17 (2.62) 1.51 (2.74)

2-week follow-up 3.77 (3.29) 3.04 (2.95)

Depression, anxiety, and stress scales 21 total

Baseline

Postintervention

2-week follow-up

27.06 (16.18)
20.00 (14.59)
16.13 (13.91)

28.51 (19.17)
20.64 (15.04)
17.19 (14.71)

Helpfulness
Postintervention 2.94 (2.89) 1.43 (1.86)
2-week follow-up 3.23 (2.81) 1.91 (2.21)
Useagain
Postintervention 4.21 (3.14) 2.45 (2.79)
2-week follow-up 4.43 (3.48) 2.70 (3.04)

System usability scale score

Postintervention

63.56 (17.90)

56.97 (19.46)

Clinical Outcome

Helpfulness, Use Again, and System Usability
S . . . There was no statistically significant difference in DASS-21
There was a significant difference in helpfulness ratings over

time between MYLO and ELIZAR, =8.801; P=.004). At scores over time between the conversational agergs=0.139;

: . P=.71). There was a significant main effect of time on total
postintervention, MYLO (mean 2.94, SD 2.89) was rated g _ ) i
significantly more helpful ¢ ¢s=3.016;P=.003) than ELIZA BAss-21 SCOresH; g30,166.363 33-538P<.001). Total DASS-21

(mean 1.43, SD 1.86). There was a significant main effector. > reduced ' significanty —between baseline  and

time on system helpfulness ratings, §,=4.627; P=.03). In postconversation P<.001), between postconversation and

. . o ) follow-up (P=.02), and between baseline and follow-up
terms of use again ratings, there was a significant d|fferer(§,n<'001)'

between the conversational agefg4=8.772;P=.004), with

MYLO users postintervention more likely to use th&/sability and Acceptability of the Two Conversation
conversational agent again for a future problegg=2.882; Agents

P=.005). There was no main effect of time regarding the ubRere were statistically significant, moderate positive
again ratings K, 9~.816; P=.37). There were no significantcorrelations between MYLO system usability ratings and
differences in the postintervention system usability ratingestintervention ratings of helpfulnesg£0.546,P<.001) and
between MYLO and ELIZA ¢=1.710;P=.09). It is worth interest in reusing MYLOr(:=0.542,P<.001), and there was
noting that the system usability scores for both MYLO (mean statistically significant weak positive correlation between
63.56, SD 17.90) and ELIZA (mean 56.97, SD 19.46) were

below the cut-off for an acceptable program (ie, <68).
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MYLO system usability ratings and problem resolutiofthere were statistically significant, moderate positive
(r45=0.420;P<.001; sedable 3for details). correlations between combined MYLO and ELIZA system

- L . _usability ratings and postintervention ratings of the helpfulness
There was a statistically significant, weak positive correlathﬁi MYLO/ELIZA (ro,=0.473:P<.001) and interest in reusing

between the ELIZA system usability ratings and helpfulne _ . ] .
(r45=0.344;P<.001) and interest in reusing ELIZA,{=0.387; NRYLOJELIZA (re7=0.487;P<.001; sedable Sfor details).

P<.001) seeTable 4 for details). Table 4 contains the
helpfulness, use again, and SUS scores for MYLO and ELIZA.

Table3. Pearson Correlations for postintervention Manage Your Life Online ratings of system usability, problem resolution, helpfulness, and willingness
to use Manage Your Life Online again.

Variables System usability scale score Problem resolution  Helpfulness Use again
System usability scale score 1 0.42 0.55 0.54
Problem resolution 0.42 1 0.78 0.5¢
Helpfulness 0.55 0.7¢ 1 0.7¢

Use again 0.54 0.5¢ 0.7¢ 1

8Correlation is significant at the .01 level.

Table4. Pearson Correlations for postintervention ELIZA ratings of system usability, problem resolution, helpfulness, and willingness to use ELIZA
again.

Variables System usability scale score Problem resolution  Helpfulness Use again
System usability scale score 1 0.11 0.34 0.3
Problem resolution 0.11 1 0.3 0.26
Helpfulness 0.34 0.39 1 0.72

Use again 0.39 0.26 0.72 1

8Correlation is significant at the .05 level.
bCorrelation is significant at the .01 level.

Table 5. Pearson Correlations for postintervention Manage Your Life Online and ELIZA ratings of system usability, problem resolution, helpfulness,
and willingness to use Manage Your Life Online/ELIZA again.

Variables System usability scale score Problem resolution  Helpfulness Use again
System usability scale score 1 0.27 0.47 0.49
Problem resolution 0.27 1 0.612 0.44
Helpfulness 0.47 0.612 1 0.7¢

Use again 0.49° 0.44 0.7¢ 1

8Correlation is significant at the .01 level.

Further tests of MYLO using simple linear regressiomsability score and use agaid<(001). The slope coefficient
investigated the relationship between system usability scda, system usability was 0.095, so the resolution increased by
helpfulness, use again, and problem resolution, with systgmos for each extra resolution point. TR=0.294 indicated
usability scores as the predictor variable. that 29.4% of the variation in use again was explained by the
This revealed a significant relationship between the MyLEodel containing only the system usability score. There was
system usability score and helpfulne®s.001). The slope also a significant relationship between the MYLO usability

coefficient for system usability was 0.088, so the resoluti?ﬁOre and pmbtl)‘?lm reso'gtg’gg(-om’)h- The Sl'OPe cpefficien(tj o
increased by 0.088 for each extra resolution pointRFh6.299 or system usability was 0.095, so the resolution increased by

indicated that 29.9% of the variation in helpfulness w&s095 for each extra resolution point. TR&:0.176 indicated

explained by the model containing only the system usabilﬁ‘)ﬁ‘t 17.6% of the va'rigtion in problem resolutio'n.was explained
score a significant relationship between the MYLO systef¥ the model containing only the system usability score.
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Tests of ELIZA using simple linear regression investigated theensity-low throughput approach of traditional one-to-one and
relationship between system usability score, helpfulness, €mee-to-face psychological therapy delivery. The conversational
again, and problem resolution, with system usability scoresaagents were grounded in differing theories and approaches to
the predictor variable. This revealed a significant relationstihpe resolution of psychological distress: MOL for MY LZB[
between the ELIZA system usability score and helpfulnegsad humanistic counseling for ELIZA24]. However, the
(P=.02). The slope coefficient for system usability was 0.038&nversational agents tended to enable problem resolution and
so the resolution increased by 0.033 for each extra resolutieductions in problem-related distress, with MYLO showing

point. TheR?=0.118 indicated that 11.8% of the variation igignificantly lower levels of problem-related distress at
helpfulness was explained by the model containing only tidlow-up. In terms of clinical outcomes, each chatbot enabled
system usability score. There was also a significant relationstipnediate reductions in DASS-21, with reductions being
between the ELIZA system usability score and use agdiproved over the follow-up period.

(P=.01). The slope coefficient for system usability was 0.05Bgticipants spent significantly more time using MYLO, but it
so the resolution increased by 0.055 for each extra resolutio,orth noting that the time spent using the program was brief
point. TheR?=0.150 indicated that 15.0% of the variation iin either arm (ie, an average of 20 min and this was a prompt
use again was explained by the model containing only tiethe instructions for using the program). Average time spent
system usability score. using MYLO and ELIZA is just 10-min in working-age

Finally, tests of MYLO and ELIZA results using simple “neaparticipants 29). These results may indicate that adults aged

regression investigated the relationship between system usalfiityVe 20 years are more willing to try and converse with a
score, helpfulness, use again, and problem resolution, [R9ram of this nature. The longer MYLO conversations may

system usability scores as the predictor variable. This reve & consequence of the program’s more tailored and_ Inquisitive
stioning algorithm. In contrast, ELIZA has benefited from

a significant relationship between system usability score ahgestion . _ . . . -
helpfulnessP<.001). The slope coefficient for system usabilit n;: limited !mp_rO\izrggn_'lt_sh toh'tf ?Ilgorlthmsdslncg its _or|g|na|
was 0.063, so the resolution increased by 0.063 for each e glementation in - | N€ NEIPIUINESS aBelagain ratings

of ELIZA and MYLO were significantly different, with MYLO

resolution point. The¥’=0.224 indicated that 22.4% of thebeing experienced as differentially more helpful and also more

variation in helpfulness was explained by the model containimgely to be used again by participants. As MYLO was
only the system usability score. A simple linear regression w}qg} ,
S

nificantly more helpful, this may further explain wh
used again to investigate the relationship between sy y P y P y

. . . o ticipants used MYLO for a significantly longer duration.
usability score and use again, with system usability score Sse results mirror the evidence found in community

tbhe predictor var|ablet.).'|l_'h|s reveale(jja S|gn|f|c§1nt 'ielagﬁnS%rking-age sample2829]. It may be the case that if time
etween system usability score and use agé001). The was allowed to be at the participant’s discretion, then ELIZA

slope coefficient for system usability was 0.080, so ﬂPﬁay have been rated just as helpful as MYLO

resolution increased by 0.080 for each extra resolution point.

TheRP=0.238 indicated that 23.8% of the variation in use agalt® Second aim of this study was to investigate if system
was explained by the model containing only the system usabit§ability affected the acceptability of MYLO and ELIZA when

score. There was also a significant relationship between usabiifd Py the older adults. Generally, correlations between MYLO
score and problem resolutioP<.01). The slope coefficient for SyStem usability and problem resolution, helpfulness, and

system usability was 0.038, so the resolution increased by 0.ft@rest in reusing the system were higher than those for ELIZA.
. . . _— These findings indicate thahatbot system usability has an
for each extra resolution point. TH&=0.072 indicated that . . : . .
T ) . impact on how users perceive and rate their experience of using
7.2% of the variation in problem resolution was explained %y . .
the model containing only the system usability score conversational agent. As Web-based delivery systems do not
' have the benefit of a therapist to explain the rationale for certain
interventions, it is essential that system usability ratings are
systematically collected over the developmental iterations of
the systems. This is so that whechatbot goes live, it is clear

Principal Findings ) _ ’
and easy to use. If a system is confusing or frustrating to use,

The primary aim of this study was to compare the systgy it js highly likely to be clinically ineffective; this arguably

usability, helpfulness, and eff.ectiveness of 2 conversat.io%lrrors the evidence base concerning the therapeutic alliance
agents (MYLO and ELIZA) with regard to problem solving,, general psychotherap§7].

within a nonclinical older adult sample. This study was,

therefore, a replication and extension of previous stugigq, The findings from this study appear consistent with accepted
but this is the first study to compare these 2 conversatiof@dels of system usability (eg, International Organization for
agents in an older adult sample. A secondary aim wasSi@ndardization 2018¢]). Although some previous studies
examine the relationship between system usability aR@ve also used the SUS as a measure of system usability in
acceptability of 2 differingchatbots. This is an important e-therapies39,40], it was a strength of this study to use this
research because the ever-increasing demand for rapid acé@lgated measure and is the first usage with an older adult
to psychological interventions in public services means tigpulation using a chatbot. It is worth noting that the theoretical
alternative delivery methods need to be considered and test@glerpinning of the 2 conversational agents (MOL versus

Such methods can replace or supplement the traditibglal humanistic counseling) may have influenced the perceptions of
helpfulness and, therefore, the willingness to reuse the system.

Discussion
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High rates of attrition are assumed to be a common probldaveloped and tested. The study would have benefited from a
with unsupported Web-based interventions, but a meta-analysigyer follow-up period, and future studies should enable short-
[41] has found that the percentage of completed sessionsiinl long-term follow-up. A possible innovation in future studies
face-to-face CBT (83.9%) did not differ from the percentagewbuld be to adopt a patient preference trial methodology,
completed sessions in internet-delivered CBT (80.8%). Titwhereby participants are offered the choice either MYLO or
overall session completion found in this study was higher 92.Z9bIZA (ie, to suit their preference) and those participants that
(94/102), but this was probably due to the intervention usingue ambivalent about the choice of chatbot can be randomized.

single-session approach. : . .
9 PP Due to increasing referral pressure on mental health services,

Limitations and Future Directions the flexibility of service delivery systems is important in

The study is limited by the fact that it did not recruit enoudfducing wait times for treatment, particularly in geographically
participants, and therefore, results should be considered WRAOE regions. Approximately 5% to 15% of the older people
due caution, due to being somewhat underpowered. It is pos<i#@ report chronic lonelinesg], and thuschatbots appear

that the positive effects over time were due to either regresdidrPffér some potential in terms of offering conversational
to the mean or natural recovery processes, rather than the impaRport to isolated older people. Talking with a conversational
of the chatbots. It is worth noting that, based on the pov\?gent_may_also be particularly useful for psychological disorders
calculation, sufficient power was achieved for baseline ipyolving high levels of shame and embarrassment. Indeed, the

postintervention comparisons. Future studies compehnatgots €2/ utility of chatbots may be in supplementing traditional

in clinical samples would, therefore, benefit from randomfSychotherapies by reducing the number of sessions needed,
allocating to a no treatment-passive control, to compare clinif§cause the conversational agent can provide between-session
outcomes for conversational agents against any natural recossRPOrt and the therapist can focus on challenging change work
rate. Participants were recruited from an organization wheréf}}f/Ing face-to-face treatment sessions. Similar models of
membership would imply that they were open-minded to néggmenting _face-to-face ther_apy with electronic _altematwes
experiences and willing to learn, and therefore, the results migy€ Peen discussed by Broglia eédl [The manner in which

not generalize to other older adults in terms of willingness §gNversational agents could be usefully integrated into care
interact with achatbot. It would also be useful to determine th&@athways of routine psychological services needs to be explored.

averagechatbot session length, when the time of the session@onclusions
not recommended or limited or when there is a clinical problq

. : hnconclusion, this study sought to contribute to the evidence
being discussed.

base regarding the utility and effectivenesscladitbots for

The prompt concerning conversations needing to lgsychological problems. This was achieved by comparing and
approximately 20 min may have impeded deeper engagem&sdting 2 equivalent systems in terms of their acceptability,
thus preventing problem resolution. In terms of future researbl|pfulness, and effectiveness using a nonclinical older adult
there are no published studies that investigate how the Sda®ple. The results have proven to be both similar and different
interacts with other dimensions of e-therapy, such as treatnfemin previous studies in working-age adults; MYLO is more
credibility, and further studies should examine this in mohelpful, but neither conversational agent differentially enabled
depth. Future studies should also assess clinical populatiprablem resolution. Future controlled studies are clearly needed
across the age ranges to evaluate if system usability and cliniegurther evaluate the clinical and health economic utility of
outcomes differ between diagnoses. If the primary outcomecanversational agents, but the context needs to be more clinical,
problem solving, then a conversational agent that follows tbetcomes need to be evaluated over longer periods, and system
principles and stages of problem solving also needs to usability needs careful consideration.
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